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Abstract

Objective. To critically review published literature for treatment-
related outcomes for bilateral inferior turbinate reduction
(IFTR) via either microdebrider-assisted turbinoplasty (MAT) or
radiofrequency turbinoplasty. The primary outcomes were relief
of nasal obstruction according to visual analog scale and nasal
airflow, volume, and resistance measures based on acoustic
rhinomanometry.

Data Sources. MEDLINE, EMBASE, The Cochrane Catalog,
and CINAHL.

Review Methods. The databases were searched with the terms
“turbinoplasty” and “turbinate reduction.” Inclusion criteria
were English language, human subjects, and studies specifically
relating to IFTR with radiofrequency turbinoplasty or MAT.
Exclusion criteria were pediatric patients and concurrent
nasal procedures. Results were tabulated, and the data were
analyzed per random effects modeling. Subgroup analysis and
quality assessment were also performed.

Results. A total of 976 articles were initially identified, with
26 meeting the inclusion/exclusion criteria. Random effects
modeling demonstrated a significant improvement after
IFTR, as measured with the visual analog scale (4.26-point
improvement, 95% confidence interval [95% CI] = 3.32-5.20,
P <.001, k = 21 studies, > = 99%) and with acoustic rhino-
manometry measurements of volume (2.43-cm® improve-
ment, 95% Cl = 0.48-4.38, P = .015, k = 6 studies, I* = 99%),
flow (203-mL/s improvement, 95% Cl = 131-276, P <.001,
k = 4 studies, * = 99%), and resistance change (2.78-Pa/cm’
improvement, 95% Cl = 0.433-5.13, P = 020, k = 5 studies, /* =
99%). There was no difference in outcome by technique, allergic
rhinitis, or quality score. The 2 highest-quality papers favored
MAT. The median follow-up was 6 months.

Conclusions. IFTR produces a significant subjective and objec-
tive improvement in nasal airflow in the short term. This
change does not appear to be related to the technique used
for IFTR.
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tolaryngologists and plastic surgeons have performed

surgery of the inferior turbinates since the 19th cen-

tury. Total or partial turbinate resection was the origi-
nally preferred method of addressing the turbinates,' but due
to the adverse effects, it has been overtaken in popularity in
recent years by turbinoplasty (first proposed by Mabry?). The
classic technique involved raising a submucosal flap and deb-
riding the submucosal tissues, but multiple technologies have
evolved over time. Two such are radiofrequency (RF) ablation
and the microdebrider, which offer the potential advantages of
simplicity and improved outcomes. Multiple studies have
documented the efficacy of these different techniques, but to
date there has not been a systematic review with meta-analysis
to compare these differing techniques for this very commonly
performed procedure.

The objective of this study is to critically evaluate the
published literature for treatment outcomes for nasal
obstruction following bilateral inferior turbinoplasty. In this
study, the techniques of RF ablation and microdebrider-
assisted turbinoplasty (MAT) were selected for comparison,
as these are the mostly commonly used techniques in our
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experience and there appears to be clinical equipoise regard-
ing which method is superior. The primary outcome mea-
sure of interest was subjective change in nasal obstruction
with the visual analog scale (VAS; 0-10). However, objec-
tive measures based on acoustic rhinomanometry to measure
nasal volume, resistance, and flow were also assessed.

Methods

This study was exempt from institutional review board
approval at our institutions, as it is a review of published de-
identified data (Brooke Army Medical Center Institutional
Review Board). The manuscript was prepared in accordance
with the Preferred Reporting Items for Systematic Reviews
and Meta-analyses (PRISMA; www.prisma-startement.org)
insomuch as was applicable.® The literature was systemati-
cally reviewed with PubMed, EMBASE, The Cochrane
Catalog, and CINAHL. The search terms were ‘‘turbino-
plasty’ or “turbinate reduction.” The search period for can-
didate studies was closed on September 26, 2013.
Bibliographies of identified studies were cross-referenced for
additional candidate articles. Inclusion criteria consisted of
English language and articles relating to turbinoplasty or tur-
binate reduction with either RF ablation or microdebrider
with extractable VAS data and/or extractable acoustic rhino-
manometry data. Exclusion criteria were inclusion of pedia-
tric patients and/or concurrent nasal procedures (eg,
septoplasty) being performed with inferior turbinate reduction
(IFTR). The level of evidence of each study was assessed
and reported with definitions from the Centre for Evidence-
Based Medicine guidelines (www.cebm.net). A customized
scale was created to assess study quality, and each included
study was assigned a quality score for further analysis. One
point each was assigned for randomization allocation, blind-
ing, and loss to follow-up <10%. A quality assessment score
was calculated for each included article.

Statistical analysis was performed with Stata 8.2 statistical
software (StataCorp LP, College Station, Texas). Random
effects modeling (standard error estimate = inverse of the
sample size) was used to calculate summary effect measures
with corresponding 95% confidence intervals, and forest
plots were generated. The I statistic was used to assess
between-study heterogeneity. Possible publication bias was
assessed with graphical funnel plot analysis. P < .05 was
considered significant.

Results

The initial search returned 976 articles. After the exclusion
criteria were applied, 57 articles were retained. The bibliogra-
phies of these articles were cross-referenced, and no addi-
tional articles were identified. Finally, inclusion criteria were
applied, and 26 articles were retained for the final review and
meta-analysis. The search methodology is demonstrated in
Figure 1. The evidence table and study demographics are
shown in Tables | and 2, respectively. Studies were included
from 9 countries. The mean sample size was 56 subjects
(range, 9-197 subjects), and the grand mean age was 34 years
(range, 22-55 years). All studies were prospective in design,

Database search n=876

Inclusion criteria applied

l - 919 artides excluded

Exclusion criteria applied

l - 31 Articles exduded

Bibliography cross-reference

l - 0 additional articlesidentified

Studies included infinal analysis, n=26

Figure |. Search methodology.

with 12 of 26 (46%) being randomized (level 1). Only 3
(11%) studies were blinded to the surgical technique used for
IFTR. The median follow-up time was 6 months (mean, 14
months; range, 2-60 months) with a median lost-to-follow-up
rate of 0% (mean, 6.4%; range, 0%-32%). The majority of
studies used local anesthesia to perform IFTR (24 of 26,
93%) and did not include outfracture of the turbinate as part
of the procedure (25 of 26, 96%). Although it was not a spec-
ified exclusion criterion, no study included revision patients.
The presence or absence of allergic rhinitis was reported in
11 studies (42%), with 8 of these studies including only
patients with allergic rhinitis.

The primary outcome measure data are tabulated in
Table 2. Seventeen studies (65%) reported on the RF abla-
tion technique; 7 (27%) focused on MAT; and 2 (7.6%) fea-
tured a direct comparison of RF ablation versus MAT.
Overall, random effects modeling demonstrated a robust
improvement in subjective nasal airflow of 4.26 points
(95% CI = 3.32-5.20, P < .001, k = 21 studies, I* = 99%)
with a standard 0-to-10 VAS following IFTR. There was no
significant difference in the VAS improvement resulting
from RF (4.53-point improvement, 95% CI = 3.52-5.55, P <
.001, k£ = 13 studies) versus MAT (3.81-point improvement,
95% CI = 1.72-5.91, P < .001, k = 8 studies). The forest plot
for VAS is shown in Figure 2. There was greater VAS
improvement in studies with younger patients versus studies
with older patients with a significant inverse correlation
between mean age of the study and the change in VAS
divided into equal tertiles (Spearman’s rho = —0.61, P =
.0164; Figure 3). The presence or absence of a diagnosis of
allergic rhinitis was not associated with a significant change
in VAS outcomes.

Statistical analysis of the acoustic rhinomanometry outcomes
was complicated by the use of different thinomanometry metrics
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Table 1. Evidence Table.

Visual Analog Scale Rhinomanometry
Author Year n Technique PRE POST PRE POST
Badahir® 2011 35 RF 7.45 3.54 N/A N/A
Caviliere® 2005 75 RF 7.68 1.68 666 902
Caviliere’ 2007 150 RF 8.14 1.6 665 887
Celiker® 2011 86 RF N/A N/A 416.95 534.95
Chen’ 2008 160 MAT 8.69 1.53 N/A N/A
Coste'® 2001 14 RF N/A N/A 767 928
Curkova'' 2011 197 RF 6.5 3.1 555 1056
Demir'? 2012 18 RF 8 45 N/A N/A
Gazaro'? 2012 40 RF N/A N/A 1130 290
Gunhan'* 2011 55 RF N/A N/A 510 290
Huang'® 2006 50 MAT N/A N/A 450 280
Kassab'® 2012 40 MAT N/A N/A 850 1330
Lee'” 2013 60 MAT 73 2.33 548 663
Lee'® 2006 30 RF 72 3.6 548 630
Lee'® 2006 30 MAT 7.1 1.7 555 675
Lee'? 2004 7 MAT N/A N/A 197 434
Lee2° 2010 22 MAT 8.5 3.2 N/A N/A
Leong®' 2010 13 RF 72 5.3 249 342
Li%2 1998 22 RF 6.3 26 N/A N/A
Lin% 2010 146 RF 6.7 45 N/A N/A
Liu** 2009 60 RF 85 8.3 310 310
Liu** 2009 60 MAT 8.7 1.6 320 160
Nease? 2004 32 RF 7.8 47 N/A N/A
Ozcan®® 2008 9 MAT 8 2.9 N/A N/A
Parida?’ 2011 50 RF 9 3.92 N/A N/A
Porter?® 2006 19 RF 7.7 49 N/A N/A
Powell?’ 2001 22 RF 5.1 2.6 N/A N/A
Sapci®® 2007 21 RF 8 2.1 N/A N/A

Abbreviations: MAT, microdebrider-assisted turbinoplasty; N/A, not applicable; PRE, preoperative; POST, postoperative; RF, radiofrequency.

by various studies. Four studies used nasal flow measures; 6
used volume measures; and 5 used resistance measures as their
measurement of choice for reporting these outcomes. Despite
this fragmentation, random effects modeling demonstrated sig-
nificant objective improvements following IFTR for nasal flow
(203-mL/s improvement, 95% CI = 131-276, P < .001, k = 4
studies, = 99%), nasal volume (2.43-cm® improvement, 95%
CI = 0.48-4.38, P = 015, k = 6 studies, = 99%), and nasal
resistance (2.78-pa/em’® improvement, 95% CI = 0.43-0.51, P =
020, k = 5 studies, * = 99% ). There were insufficient data to
evaluate for differences in objective measures for RF versus
MAT and in allergic rhinitis patients specifically.

A quality assessment score was calculated for each included
article to use as a basis for further analysis. Only 2 articles
(7.6%) scored the maximum of 3 points; 8 (31%) scored 2
points; 11 (42%) scored 1 point; and 4 (15%) scored 0 points.
The mean quality score was 1.35 (median = 1, SD = 0.83).
Articles with scores of 2 or 3 points were considered high
quality. There were no significant differences in subjective
VAS score changes or acoustic rhinomanometry measured
changes based on the quality scores.

Two studies offered direct comparison of the 2 methods:
Liu et al** and Lee et al.'® The Liu study was prospective
and randomized. It included 120 patients, 60 in each arm.
The RF device was the Coblator. The primary outcomes
were VAS, rhinomanometry, and the saccharin test. Follow-
up was continued for 3 years. The results demonstrated
improvements in both groups, with no significant differ-
ences at the 6-month follow-up, but MAT proved superior
beyond that. MAT demonstrated significantly improvements
in nasal resistance and saccharin transit time. The Lee study
included 60 patients, 30 in each arm. Follow-up was up to
12 months. The RF device was the Coblator. Both groups
demonstrated improvements, but MAT demonstrated signifi-
cant improvements in both VAS and rhinomanometry
volume.

Discussion

RF ablation turbinoplasty and MAT both demonstrated sig-
nificant improvements in VAS-rated nasal obstruction and
rhinomanometry. A significant difference was not noted
between the 2 groups in either VAS or rhinomanometry
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Table 2. Demographics of Included Articles.

F/U, LTF, Mean RF Allergic

Author Year n  Allocation mo Location % OUT ANS  Age,y Settings Rhinitis, % Revisions
Badahir® 2011 35 None 2 Turkey 0 No Local 31 Gyrus, 85°, 350 J Excluded  Exclusion
Caviliere® 2005 75 Random 3 ltaly 0 No Local 22 Somnus, 75°, 500 ] N/A Exclusion
Caviliere’” 2007 150 Random 20 Italy 0 No Local 23 Coblator @ 5, 12 s None Exclusion
Celiker® 2011 86 Random Sweden 23 N/A  Local N/A  N/A 43 N/A
Chen’ 2008 160 Random 3 Taiwan 169 Yes Local 39 N/A 100 None
Coste'® 2001 14 None France 0 No Local N/A  Somnus, 85°, 350 | N/A Exclusion
Curkova'' 2011 197 None 60  Turkey 249 No Local 33 Coblator, 450-480 | None Exclusion
Demir'? 2012 18 None 1.5 Turkey 0 No Local N/A  Sutter, 350 | N/A Exclusion
Gazaro'* 2012 40 None 24 ltaly 12.5 No Local 47 Gyrus, 75°, 300 J 35 N/A
Gunhan'* 2011 55 Random 12 Turkey 55 No Local 33 Gyrus, 75°, 350-400 | 100 Exclusion
Huang'> 2006 50 None 2 Taiwan 0 No Local 31 NA 100 Exclusion
Kassab'® 2012 40 Random 6 Egypt 0 No General 28 N/A N/A Exclusion
Lee'” 2013 60 Random 12 SoKorea 0 No Local 31 N/A 100 Exclusion
Lee'® 2006 60 Random 12 So Korea 0 No Local 29 N/A None Exclusion
Lee'® 2006 30 Random 12 SoKorea O No Local 28 Somnus, 6 W None Exclusion
Lee'” 2004 10 None 2 Taiwan 0 Yes General N/A N/A N/A Exclusion
Lee® 2010 37 None 3 SoKorea 0 No Local 29 N/A N/A Exclusion
Leong2I 2010 18 None 32 UK 27.8 N/A N/A N/A  N/A N/A N/A

Li2 1998 22 None 2 USA 0 No Local 4| Somnus, 77°, 382 | N/A Exclusion
Lin® 2010 146 None 60 Taiwan 185 N/A N/A N/A  N/A 100 Exclusion
Liu* 2009 60 Random 36 Taiwan 158 No Local 38 N/A 100 Exclusion
Liu** 2009 60 Random 36 Taiwan 158 No Local 38 Coblator @ 4 s 100 Exclusion
Nease? 2004 32 Random 6 USA 0 No Local 42 Somnus, 75°, 500) N/A Exclusion
Ozcan® 2008 9 None 6  Turkey 0 NA NA N/A  N/A N/A N/A
Parida?’ 2011 50 None 6 India 6 No Local 31 Ellman, 350 | 100 Exclusion
Porter?® 2006 28 Random 24 USA 32.1 No Local N/A  Somnus, 75°, 500 | N/A Exclusion
Powell*’ 2001 22 Random I USA 0 No Local 55 Somnus, 80°, 350-500 ] N/A Exclusion
Sapci®® 2007 21 None 2.5 Turkey 0 No Local N/A  Ellman, 10-15W N/A Exclusion

Abbreviations: ANS, anesthesia; F/U, follow-up; LTF, loss to follow-up; N/A, not applicable; RF, radiofrequency; OUT, outfracture.

scores. Despite the differing outcomes noted in the 2 highest-
quality studies, as compared with the overall findings, signifi-
cant differences were not noted when segregating based on
quality scores. No differences were noted when patients with
allergic rhinitis were compared with those without. There were
not enough data to assess whether the concurrent use of out-
fracture altered results. When rhinomanometry was specifically
examined, there was no difference in volumetric changes
between groups, although both groups demonstrated significant
increases in nasal volume. There were not enough data to
assess for changes in flow or resistance. There was no differ-
ence in sample size or quality scores between RF and micro-
debrider. The inverse correlation noted between age and
change in VAS is of interest and may indicate an increased
subjective sense of improved nasal breathing, as the same rela-
tionship was not observed in rhinomanometry (a more objec-
tive measure). While the data did not bear out a significant
difference in outcome between the 2 techniques, the large
high-quality studies did favor MAT. It is possible that the het-
erogeneity of the lower-quality studies may have distorted our
findings.

This study is limited by the fact that as a systematic
review/meta-analysis, it had an inherently large amount of
heterogeneity: It was limited to adults undergoing the afore-
mentioned procedures, and it was a multinational cohort con-
ducted by a large number of clinicians. Clinicians should
take this into account when counseling patients and selecting
the best technique for them. Adding to the heterogeneity of
this study was the multiple types of RF devices and the set-
tings used. Another limitation of this study is that it focuses
on short-term results, with a median length of follow-up of 6
months. Not addressed in this study were potential differ-
ences in cost, as well as the need for general anesthesia. Also
not addressed is the effect added by turbinate outfracture.

Futures studies would be of interest, and it would be
ideal to see randomized blinded studies that compared MAT
with RF and measured both VAS and rhinomanometry
(with a common metric) with long-term follow-up. It also
may be useful to adopt a common grading system for scor-
ing turbinate hypertrophy, to encourage uniformity in future
studies. Once such system was proposed by Camacho et al.*
Our observational finding that there appeared to be an
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Figure 3. Changes in visual analog scale (VAS) versus mean age.

inverse correlation between age and change in VAS also
deserves further study.

Conclusion

Our goal was to critically review the published literature
for treatment-related outcomes for bilateral IFTR with
either MAT or RF turbinoplasty. The primary outcomes of
interest were subjective relief of nasal obstruction on the
VAS and the nasal airflow, volume, and resistance mea-
sures with acoustic rhinomanometry. Our results showed
positive short-term improvements for the 2 most common
turbinoplasty techniques. A significant difference was not
noted for one technique over the other, but analysis was
limited by significant heterogeneity in the collection of rhi-
nomanometry data. The 2 largest, highest-quality studies
favored MAT.
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